concentrations of 4 aminopyridines (4-AP) slowed down ph1 repolarization and increased Ca 2þ influx through L-type Ca 2þ channels. Furthermore, Ito activation with NS-5806 reduced the amplitude of Ca 2þ currents. In addition, simultaneous recordings of Ca 2þ transients and APs by PLFFM showed that a reduction in the ph1 repolarization rate produced an increase in the amplitude of Ca 2þ transients and that an increase in the repolarization rate promoted by NS-5806 led to a reduction of SR Ca 2þ release. Finally, the 4-AP effect on AP ph1 was significantly smaller when the L-type Ca 2þ current was partially blocked with nifedipine. This indicates that not only ph1 repolarization rate regulates cardiac contractility, but also that the rate of repolarization is defined by the competition between an outward K þ current and an inward Ca 2þ current. Activation of voltage-gated sodium channels (VGSC) underlies the generation and propagation of cardiac action potentials while their subsequent inactivation establishes a refractory period. Blockers of VGSC are highly effective as antiarrhythmic drugs in the treatment of atrial fibrillation. However, their use is limited because ventricular arrhythmias are a common side-effect. Atrial-ventricular differences in VGSC might be exploited to develop atrial-selective antiarrhythmic action. In this study, atrial-ventricular differences in the steady-state voltagedependent activation and inactivation of fast VGSC currents (I Na ) were examined. I Na was recorded from rat left atrial (n=11) and left ventricular myocytes (n=11) at room temperature using the whole-cell patch clamp technique. Recording solutions contained low equimolar sodium (5 mM) and Co 2þ (1 mM) was used to block calcium currents. Voltage protocols had a holding potential of À120 mV. I Na was recorded in response to a range of test pulses to investigate activation and at À30 mV following a range of conditioning pulses to investigate steadystate inactivation. Currents were normalized to whole-cell capacitance as an index of cell size and mean current-density voltage relations fitted by a modified Boltzmann relation. There was no significant difference between atrial and ventricular cells in current density-voltage relations: half-maximal voltages (V 1/2 ) of activation were atrial, À47.851.5 mV, and ventricular, À46.851.1 mV. On the other hand, the V 1/2 of inactivation for atrial and ventricular myocytes were À93.450.5 mV and À87.450.3 mV, respectively. Therefore, I Na inactivation occurred at more negative voltages in rat atrial myocytes compared to ventricular myocytes. Cardiac excitation-contraction (E-C) coupling depends on Ca influx (I Ca ) through L-type Ca channels (LTCC) during the action potential. I Ca activates ryanodine receptors in the adjacent sarcoplasmic reticulum (SR) membrane to produce the Ca transient required for contraction. Caveolin-3 (Cav-3) is a scaffolding protein, unique to muscle, that is implicated in t-tubule formation and in the predominant t-tubular localization of LTCC and its regulatory partners. Cav-3 expression has been shown to be reduced in failing hearts and acute inhibition of protein binding to Cav-3 has been shown to decrease I Ca density at the t-tubules, while global knock-out (KO) of Cav-3 impacts skeletal and cardiac myopathies. Taken together, these data suggest that loss of Cav-3 may be involved in the heart failure phenotype. We examined in vivo cardiac function, and the structure and function of ventricular cells obtained from hearts of 3 mo old Cav-3 KO mice and wild-type (WT) mice that had undergone transverse aortic constriction (TAC) for 8 weeks. Cav-3 KO exhibited some of the features of heart failure observed following TAC: reduced in vivo ejection fraction, cellular hypertrophy, reduced I Ca density at the t-tubules and disrupted t-tubule structure. However, cells from Cav-3 KO mice did not show any changes in SR Ca release, suggesting that decreased Cav-3 expression contributes to, but is not the only cause of, the changes observed in heart failure. This work was supported by the British Heart Foundation. Cardiac fibroblasts (CFs) may form electrical coupling with cardiac myocytes (CMs) and alter conduction to facilitate arrhythmias. To investigate electrical coupling and conduction characteristics through compact region of fibroblasts in 3D environment, we designed elongated microtissues from individual scaffold-free spheroids comprised of CMs or CFs as building blocks. Fusion analysis of CM-CF spheroid pairs showed that CFs migrated into CM spheroids and accelerated fusion kinetics (DL/Dt: À8.7350.65 vs. À2.8050.46 mm/hr in CM-CM pairs), suggesting that CMs and CFs favor a cohesive and intermixed distribution characteristic for the healthy myocardium. To determine whether the observed fusion leads to functional electrical coupling, we constructed elongated 3D microtissues from five spheroids building blocks (CM-CM-Z-CM-CM where Z = CM or CF spheroids) and assessed AP propagation using optical mapping. Most of microtissues with Z=CF (n=26/35) showed discontinuous AP propagation through the center CF spheroid but with significant conduction delay (113.7530.8 vs. 5.951 .4 ms when Z=CM). CF spheroids express Na þ channels (Nav1.2 and Nav1.5) based on qPCR analysis, and computer simulation replicated discontinuous conduction in CF volume when I Na was added to CFs (5% of CM I Na ), emphasizing an important role of I Na in CFs in potentiating AP propagation. In addition, computer simulation of CF migration into CM spheroids that we experimentally observed revealed potentiated conduction delay via discontinuous conduction in the boundary between CMs and CFs. In summary, this study provides evidence for electrical coupling between CMs and CFs in 3D microtissues to allow discontinuous AP propagation through compact CF volumes. The suggested roles of Na þ channel expression in CFs and migration of CFs in potentiating the delayed AP propagation have implications for arrhythmogenesis in compact fibrosis and border zone such as in myocardial infarction.
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Cardiomyocyte ZO-1 Regulates Intercalated Disc Organization and Whole Heart Physiology Wenli Dai, Le Shen, Rangarajan Nadadur, Kaitlyn Shen, Margaret Gadek, Michael Broman, Ivan Moskowitz, Christopher Weber. University of Chicago, Chicago, IL, USA. Intercalated discs (IDs) in the heart provide both electrical and mechanical coupling between cells. Abnormalities in ID proteins are associated with arrhythmogenic cardiomyopathy, however the regulation of the ID and the role of ID proteins in heart physiology is still poorly understood. Tight junction proteins such as ZO-1 (Tjp1) are present and can bind to multiple ID proteins. However, its contributions to ID organization and heart function remain largely undefined. We aim to understand if and how the tight junction protein ZO-1 626a Wednesday, February 21, 2018 
